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1 Introduction

Ground water is a key resource in Idaho—providing drinking water to 95% of Idahoans—and a
critical component of the state’s economy. The economic and social vitality of every Idaho
community depends on access to a safe and clean ground water supply.

Idaho Code §39-120, “Environmental Quality - Health,” designates the Idaho Department of
Environmental Quality (DEQ) as the primary agency to coordinate and administer ground water
quality protection programs for the state. DEQ is also responsible for collecting and analyzing
data for ground water quality management purposes. ldaho Code 839-120 further directs DEQ,
the Idaho Department of Water Resources (IDWR), and the Idaho State Department of
Agriculture (ISDA) to conduct ground water quality monitoring and promote public awareness
of ground water issues by making results of ground water quality investigations available to the
public.

Public water systems (PWSs) are regulated by DEQ under the federal Safe Drinking Water Act
and the “Idaho Rules for Public Drinking Water Systems” (IDAPA 58.01.08). These regulations
require chemical analysis of drinking water for various contaminants. DEQ ensures that follow-
up monitoring is conducted when contaminants of concern are detected in PWSs. The United
States Environmental Protection Agency (EPA) has set National Primary Drinking Water
Regulation standards, expressed as maximum contaminant levels (MCLSs), that are legally
enforceable standards that apply to PWSs. These levels are set to protect public health by
limiting the amount of contaminants in drinking water. EPA has also set National Secondary
Drinking Water Regulations (NSDWRs), expressed as secondary maximum contaminant levels
(SMCLs), which are nonmandatory standards that are established as guidelines to assist PWSs in
managing their drinking water for aesthetic considerations such as taste, color, and odor.

Although these limits only apply to PWSs, they can be used to evaluate water quality in private
wells, as is done throughout this report. Total coliform and Escherichia coli (E. coli) sampling
results were compared to the Idaho Ground Water Quality Standards set forth in Idaho’s Ground
Water Quality Rule (IDAPA 58.01.11), rather than national regulations. The single samples
collected during these projects were not appropriate for comparison to the national standards,
which are based on exceedances during a month-long sampling period.

DEQ also responds to detections of contaminants of concern that are found by monitoring
programs implemented by other entities, such as the Statewide Ambient Ground Water Quality
Monitoring Program, administered by IDWR. Follow-up investigations may develop into a DEQ
local or regional monitoring project to assess conditions and identify areas where public health
may be threatened. The investigation results can facilitate management decisions that protect the
resource and promote public awareness for ground water protection.

Field measurements taken during follow-up investigations and monitoring projects should be
considered estimates and are not used for determining SMCL exceedances at PWS wells. They
are used to monitor well water during purging to ensure water in the wellbore is removed from
the well prior to sampling. Field measurements are also used to qualitatively evaluate water
quality variability between wells.
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The ground water quality monitoring results can also be used to define and prioritize degraded
ground water quality areas, such as nitrate priority areas (NPAs). In 2014, DEQ identified

34 areas in the state as having elevated concentrations of nitrate in ground water. These NPAs
are ranked based on population, water quality, and water quality trends. The basis for an NPA is
that 25% or more of the wells sampled within the designated area have nitrate concentrations that
meet or exceed 5 milligrams per liter (mg/L). EPA has established an MCL for nitrate at

10 mg/L, and ldaho adopted this MCL as the Ground Water Quality Standards. The NPAs are
reevaluated and re-ranked approximately every 5 years. Additional information about NPA
delineation and ranking is available from the 2014 Nitrate Priority Area Delineation and
Ranking Process document (DEQ 2014a).

Prioritization is necessary to effectively allocate resources for water quality improvement
strategies. DEQ has worked in coordination with state and federal agencies, as well as
stakeholders, to develop ground water quality improvement plans, also known as ground water
quality management plans, that address ground water degradation in NPAs. Ground water quality
data are used to evaluate the effectiveness of plan implementation.

The Ground Water Program at DEQ has implemented regional ground water monitoring using a
statistically based approach to determine the monitoring network design. These regional projects
have focused in areas designated as NPAs. This report provides an overview of DEQ’s ground
water monitoring projects and investigation activities accomplished with public funds during
2014. 1t does not include results from privately funded activities, including monitoring required
by permits and monitoring associated with ongoing environmental remediation projects,
Kootenai County Aquifer Protection District funding, or PWS requirements.
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2 Summary of Ground Water Quality Projects by Region

This section presents data from ground water quality monitoring and investigation projects that
were conducted by DEQ in calendar year 2014. Projects are presented by DEQ regional office
and identified in Figure 1.

Map Key

DEQ Regional Offices
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“ Q 0 o _:" s
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i Ve
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Figure 1. Idaho Department of Environmental Quality 2014 ground
water quality project locations by region.

All ground water quality data contained in this section are available through an interactive
mapping application available on DEQ’s website. The application contains ground water quality
data that DEQ or its contractors have collected from 1987 to the present. The application can be
used to view and download data collected for over 350 contaminants, ranging from nitrate—a
widespread ground water contaminant—to emerging contaminants such as personal care
products and pharmaceuticals. The application was developed to help citizens, local officials,
researchers, water quality professionals, consultants, and other stakeholders make informed
decisions about land-use activities. The application also provides private well owners with an
indication of ground water quality conditions in an area when considering treatment options for
protecting their family’s health.
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2.1 Boise Region

Five ground water quality monitoring projects were conducted in the Boise region in 2014 using
public funds.

2.1.1 Emmett North Bench Nitrate Priority Area Ground Water Monitoring Project

2.1.1.1 Purpose and Background

In 2008, the Emmett North Bench (ENB) NPA ranked as the 29th most impacted NPA in Idaho.
In 2014, DEQ reevaluated all NPAs using the most recent data available. The ENB NPA ranking
went from 29th to 33rd, and no observable trend was found in the trend analysis (DEQ 2014a).
This ground water monitoring project was designed to continue gathering data necessary for
evaluating the water quality and nitrate concentrations in the ENB NPA in Gem County. The
predominant land use in the ENB NPA is agricultural and residential. All of the residences in the
NPA are served by private wells.

The south and southwestern areas of Gem County, which include the ENB NPA, are located
within the western Snake River Plain. The western Snake River Plain is a deep structural
depression (basin) bounded by major northwest-trending faults (Newton 1991). A major lake
system named Lake Idaho developed in the basin and existed from about 9.5 to 1.7 million years
ago (Wood and Clemens 2002). Volcanic ash and lake and stream sediments, including clay, silt,
sand, and gravel, were deposited in the basin (Newton 1991).

DEQ’s review of the IDWR well driller’s reports for wells located within the project area
indicated the subsurface consists of interbedded clay, sand, and gravel. Project wells were
generally completed in sand and gravel aquifers at depths ranging from 33 to 188 feet deep. The
depth to ground water shown on well driller’s reports for the project wells ranged from 15 to 113
feet below ground surface. A blue/gray clay layer was identified in approximately one-half of the
well driller’s reports. This clay, locally identified by well drillers as “blue clay,” is often present
in various thicknesses and elevations throughout the central and western Boise River valley. The
clay forms confining units that can separate shallow aquifers from deeper zones (Petrich and
Urban 2004). Based on IDWR’s regional ground water flow map (IDWR 2014), the ground
water flow direction within the ENB NPA is generally southwest towards the Payette River
(Figure 2).
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Figure 2. Ground water elevation contours—Emmett North Bench Nitrate Priority Area Ground

Water Monitoring Project.

In 2014, DEQ collected ground water samples from 44 domestic and irrigation wells in the ENB
NPA using procedures outlined in the Regional Nitrate Priority Area Ground Water Monitoring
Activities, Boise Region Quality Assurance Project Plan (QAPP) (DEQ 2014i) and Emmett
North Bench Nitrate Priority Area Regional Ground Water Monitoring Network, Emmett, ID
Field Sampling Plan (FSP) (DEQ 2014c). Program objectives, design, and well selection
processes are identified in the regional ground water monitoring network design (DEQ 2011a).
DEQ analyzed the ground water samples for common water quality analytes, including nitrate
and total coliform, to assess the water quality in the project area.

2.1.1.2 Methods and Results

A statistical process, developed for DEQ by Dr. Kirk Steinhorst of the University of Idaho, was
used to determine the number of samples to be collected within the ENB NPA (Stratum 1) and
outside the ENB NPA (Stratum 2, which surrounds Stratum 1 as a 1-mile buffer) to ensure the
sampling event was statistically valid (Figure 2) (Steinhorst 2011). The statistical model
determined that 46 wells located in Stratum 1 and 53 wells in Stratum 2 would need to be
sampled to meet a 90% confidence level that the estimated mean is within 15% of the true mean.
The model also determined the size of each sampling unit would be one quarter section. Site
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selection was coordinated with IDWR and ISDA in an effort to avoid duplication of sampling
locations between agencies.

Stratum 1 did not contain enough quarter sections with wells to meet the number of wells
required for statistical validity; therefore, each Stratum 1 well that met criteria was sampled. For
this study, 31 wells were selected for sampling within the NPA Stratum 1.

The portion of Stratum 2 that can be sampled is very limited. The majority of the southern
portion of Stratum 2 is south of the Payette River and outside the scope of the project. The
majority of the northern portion of Stratum 2 covers an area in the foothills with no wells. To
address the limited availability of wells in Stratum 2 and prevent clustering of wells, one sample
was taken from each quarter section containing a well that met design criteria. A total of 13 wells
were selected for sampling within Stratum 2.

Samples were collected in May 2014 from 44 wells in accordance with DEQ’s Regional Nitrate
Priority Area Ground Water Monitoring Activities Boise Region (QAPP) (DEQ 2014i) and the
Emmett North Bench Nitrate Priority Area Regional Ground Water Monitoring Network FSP
(DEQ 2014c). Water quality field parameters (i.e., pH, temperature, specific conductivity, and
DO) were measured at each well prior to sample collection (Table 1).
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Table 1. Water quality field parameters—Emmett North Bench Nitrate Priority Area
Ground Water Monitoring Project.

Field Measurements

Sli:;E?D DVgSItL S%thpel € Water . Specific Dissolved
(feet) Temperature pH Conductivity Oxygen
(°C) (HS/cm) (mg/L)
1262 188 5/7/2014 17.4 7.87 390 0.1
1266 96 5/7/2014 14.4 7.58 364 0.8
1268 106 5/5/2014 14.9 7.8 415 0.62
1288 105 5/7/2014 14.8 8.53 319 0.01
1289 55 5/6/2014 14.3 7.74 626 9.95
1290 95 5/6/2014 15.1 8.27 528 0.06
1291 100 5/6/2014 14.2 7.38 445 0.02
1293 106 5/6/2014 14.9 7.57 471 2.9
5/6/2014 14.1 7.48 784 7.93
1295 68
9/17/2014° 15.1 7.27 721 —
1296 43 5/6/2014 14.1 7.48 436 8.99
2231 113 5/6/2014 13.9 8.05 368 0
2233 109 5/7/2014 17.4 7.07 337 10.19
2306 121 5/5/2014 15.1 7.38 533 5.26
2309 60 5/7/2014 14.9 7.67 336 9.75
2310 68 5/6/2014 13.7 7.46 510 6.56
2311 85 5/7/2014 16.8 7.75 289 10.31
2312 80 5/6/2014 14.1 7.52 472 9.16
2313 79 5/7/2014 16 7.8 311 9.13
2314 85 5/7/2014 14.3 7.64 483 8.84
2315 65 5/6/2014 15 7.5 333 9.02
2316 130 5/5/2014 14.6 7.44 400 4.76
2317 129 5/5/2014 14.6 7.54 563 7.76
2318 98 5/5/2014 14.3 7.42 390 0.12
2319 115 5/6/2014 15.4 8.16 452 0
2321 117 5/5/2014 14.5 7.14 386 8.65
2323 73 5/5/2014 14.7 7.66 367 8.72
2324 54 5/6/2014 13.4 7.17 364 8.06
2325 44 5/6/2014 14.1 7.61 485 9.55
2326 33 5/6/2014 13.7 7.6 438 9.32
2327 92 5/7/2014 15.7 7.81 302 5.82
2328 84 5/6/2014 16 7.7 416 10.24
2329 103 5/6/2014 15.3 7.41 404 0.18
2330 83 5/7/2014 14.3 7.74 460 0.23
2331 86 5/7/2014 16.8 7.58 335 10.63
2332 117 5/5/2014 14.5 6.6 252 0.02
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DEQ
Site ID

2333
2335
2336
2337
2338
2339
2340
2341
2342

Notes: (—) = data are unavailable or were not analyzed.

Well
Depth
(feet)

87
123
74
87
128
110
100
113
88

Sample
Date

5/7/2014
5/5/2014
5/5/2014
5/5/2014
5/5/2014
5/5/2014
5/5/2014
5/5/2014
5/5/2014

Water
Temperature
Q)

15
14.9
16.5
15.5
14.8
15.2
14.2

15
14.6

Field Measurements

Specific Dissolved
pH? Conductivity Oxygen

(uS/cm) (mg/L)
7.91 346 0.74
7.51 249 9.15
7.78 279 6.96
7.43 298 9.19
7.32 274 7.92
7.86 466 7.83
7.78 665 8.88
6.95 423 6.59
7.35 331 8.79

& Contaminant with a National Secondary Drinking Water Regulation standard. Italicized red numbers indicate
EPA’s National Secondary Drinking Water Regulation (NSDWR) standard was exceeded. These regulations

are applicable for public water systems only but are recommended limits and can be applied to private wells to
evaluate water quality. The NSDWR for pH is 6.5-8.5.
L Sample collected on 9/17/2014 was not analyzed for nitrate or the N*® isotope.

Samples collected from each well were analyzed for nitrate, nitrite, total coliform, and E. coli
(Table 2). Nitrogen isotope samples were collected at each sampling location and frozen and
stored at DEQ pending nitrate analysis. After DEQ received nitrate analysis results, those
nitrogen isotope samples from wells with nitrate concentrations greater than 5 mg/L were sent to
the University of Arizona Environmental Isotope Geosciences Laboratory in Tucson, Arizona,
for nitrogen isotope analysis. A total of four wells (1289, 2321, 2328, and 1295) had samples
with ni